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WIRE CONNECTING DEVICE FIG . 6 is a schematic perspective view showing a wire 
connecting device according to a second embodiment of the 

CROSS REFERENCE TO RELATED present disclosure ; 
APPLICATION FIG . 7 is a schematic front view showing the wire 

connecting device of the second embodiment ; 
This application is based on Japanese Patent Application FIG . 8 is a schematic perspective view showing a wire 

No. 2018-80809 filed on Apr. 19 , 2018 , the disclosure of connecting device according to a third embodiment of the 
which is incorporated herein by reference . present disclosure ; 

FIG . 9 is a schematic top plane view showing the wire 
FIELD OF TECHNOLOGY 10 connecting device of the third embodiment ; 

FIG . 10 is a schematically enlarged front view showing 
The present disclosure relates to a wire connecting device . relevant portions of a wire connecting device according to a 

fourth embodiment of the present disclosure ; 
BACKGROUND FIGS . 11A and 11B are schematic front views for explain 

ing a wire assembled condition of a covered electric wire 
In one of wire connecting devices of a prior art , a having a different diameter , wherein each of the drawings 

press - insert terminal is inserted into a terminal accommo shows relevant portions of a wire connecting device accord 
dation space of a terminal holder unit . A covered electric ing to a fifth embodiment of the present disclosure ; 
wire is inserted into a holder - side groove and then the FIGS . 12A and 12B are schematic front views for explain 
press - insert terminal is press inserted into the terminal 20 ing a wire assembled condition of a covered electric wire 
accommodation space . A part of an insulating coating por having a different diameter , wherein each of the drawings 
tion of the wire is removed when the press - insert terminal is shows relevant portions of a wire connecting device accord 

ing to a sixth embodiment of the present disclosure ; inserted into the terminal accommodation space , so that the FIG . 13 is a schematic front view showing a wire con press - insert terminal is electrically connected to the covered 25 necting device according to a seventh embodiment of the 
electric wire . present disclosure ; 
However , in the wire connecting device of the above prior FIG . 14 is a schematic side view showing a wire con 

art , the covered electric wire is not stably held in the necting device applied to an electric actuating device 
holder - side groove and not firmly maintained at its wire according to an eighth embodiment of the present disclo 
assembled position . sure ; 

FIG . 15 is a schematic perspective view showing a wire 
SUMMARY OF THE DISCLOSURE connecting device according to a ninth embodiment of the 

present disclosure ; 
It is an object of the present disclosure to provide a wire FIG . 16 is a schematic front view showing the wire 

connecting device , according to which a covered electric 35 connecting device of the ninth embodiment ; 
wire can be surely and stably held at its wire assembled FIG . 17 is a schematic front view showing a press - insert 
position . terminal of the ninth embodiment ; and 

According to one of features of the present disclosure , FIG . 18 is a schematic perspective view showing an 
wire stopper portions are formed in a holder base portion of assembling process for the wire connecting device of the 
a terminal holder unit , so that a covered electric wire is 40 ninth embodiment . 
inserted into a holder - side groove of the terminal holder unit 
and firmly held by the wire stopper portions at a wire DETAILED DESCRIPTION OF THE 
assembled position . EMBODIMENTS 

According to another feature of the present disclosure , 
wire stopper portions are formed in a press - insert terminal , 45 The present disclosure will be explained hereinafter by 
so that a covered electric wire is firmly held at a wire way of multiple embodiments and / or modifications with 
assembled position by the wire stopper portions formed in reference to the drawings . The same reference numerals are 
the press - insert terminal . given to the same or similar structures and / or portions in 

order to avoid repeated explanation . 
BRIEF DESCRIPTION OF THE DRAWINGS In the present disclosure , each of three directions which 

are respectively crossing at right angle is indicated by " X " , 
The above and other objects , features and advantages of “ Y ” and “ Z ” . An X - direction is also referred to as “ a stopper 

the present disclosure will become more apparent from the arranged direction ” . A Y - direction is also referred to as “ a 
following detailed description made with reference to the wire extending direction ” . A Z - direction is also referred to as 
accompanying drawings . In the drawings : 55 “ a terminal insertion direction ” . A plane defined by the 

FIG . 1 is a schematic perspective view showing a wire X - direction and the Y - direction is referred to as “ an X - Y 
connecting device according to a first embodiment of the plane ” , while a plane defined by the X - direction and the 
present disclosure ; Z - direction is referred to as “ an X - Z plane ” . 

FIG . 2 is a schematic front view showing the wire 
connecting device of the first embodiment ; First Embodiment 

FIG . 3 is a schematic top plane view showing the wire 
connecting device of the first embodiment ; A wire connecting device 100 of a first embodiment will 

FIG . 4 is a schematic side view showing the wire con be explained with reference to FIGS . 1 to 5. The wire 
necting device of the first embodiment ; connecting device 100 is a device using an electric connect 

FIG . 5 is a schematic perspective view showing an 65 ing technology , which is a so - called IDC ( Insulation Dis 
assembling process for the wire connecting device of the placement Connection ) . In the wire connecting device 100 , 
first embodiment ; a process for removing a part of an insulating coating portion 

50 

60 
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220 of a covered electric wire 200 and a process for holder - side groove 13 in the X - direction becomes larger in 
electrically connecting a press - insert terminal 30 to the the Z - direction from the bottom portion to an upper - side 
covered electric wire 200 are carried out at the same time , open end . As a result , the covered electric wire 200 can be 
when the press - insert terminal 30 is press - inserted into a smoothly inserted into the holder - side grooves 13 in the 
terminal accommodation space 12 of a terminal holder unit 5 Z - direction . 
10 . As shown in FIGS . 2 and 3 , a pair of wire stopper portions 
As shown in FIGS . 1 and 2 , the covered electric wire 200 20 is provided in the holder base portion 11 at both sides of 

includes a conductive wire portion 210 of a rod shape and the holder - side groove 13 in the X - direction for limiting a 
the insulating coating portion 220 covering the conductive movement of the covered electric wire 200 in the Z - direction 
wire portion 210. As explained more in detail below , the part 10 from the bottom portion ( that is , the wire assembled posi 
of the insulating coating portion 220 is removed by the tion ) to the upper - side open end of the holder - side groove 
press - insert terminal 30 and the conductive wire portion 210 13. As shown in FIG . 3 , one pair of the wire stopper portions 
is thereby electrically connected to the press - insert terminal 20 is provided at the front - side wall portion of the holder 
30. In the drawings of FIG . 1 and so on , a cross section of base portion 11 , while another pair of the wire stopper 
the covered electric wire 200 is shown . 15 portions 20 is provided at the rear - side wall portion of the 
As shown in FIGS . 1 to 5 , the wire connecting device 100 holder base portion 11. Therefore , in the present embodi 

includes the terminal holder unit 10 , multiple wire stopper ment , four wire stopper portions 20 are provided in total . As 
portions 20 , the press - insert terminal 30 , and so on . The shown in FIG . 2 , the wire stopper portions 20 in each pair 
terminal holder unit 10 surely and stably holds the covered are opposed to each other in the X - direction across the 
electric wire 200 at its wire assembled position ( explained 20 holder - side groove 13. In the present embodiment , each of 
below ) . The terminal holder unit 10 is made of resin material the wire stopper portions 20 is composed of a bar - shaped 
and includes a holder base portion 11 , the terminal accom member having a circular cross section on the X - Z plane . 
modation space 12 , a pair of holder - side grooves 13 and so As shown in FIGS . 3 and 4 , a forward end of the wire 

stopper portion 20 is outwardly protruded from the outer 
The terminal accommodation space 12 is a recessed 25 wall surface S1 of the holder base portion 11 in the Y - di 

portion formed in the holder base portion 11 and extending rection . A rear end of the wire stopper portion 20 is extend 
in the Z - direction ( the terminal insertion direction ) in par ing to the holder - side groove 13 in the Y - direction . A 
allel to the X - Z plane of the holder base portion 11. The distance between the neighboring wire stopper portions 20 
holder base portion 11 has a front - side wall portion and a ( a distance between radial - inside surface points of the 
rear - side wall portion opposing to each other across the 30 respective wire stopper portions 20 ) of each pair in the 
terminal accommodation space 12 in the Y - direction ( the X - direction is made to be smaller than the width of the 
wire extending direction ) . The terminal accommodation holder - side groove 13. As above , the wire connecting device 
space 12 accommodates the press - insert terminal 30 , when 100 has the wire stopper portions 20 , each of which is 
it is assembled to the terminal holder unit 10. In other words , outwardly protruded from the outer wall surface S1 of the 
the terminal accommodation space 12 is a hole having a 35 holder base portion 11 . 
closed bottom end and accommodating the press - insert As above , the forward end of each wire stopper portion 20 
terminal 30 in the Z - direction . The holder base portion 11 is outwardly protruded from the outer wall surface S1 in the 
has an inner wall surface S2 defining the terminal accom Y - direction , while a radial - inside part of the wire stopper 
modation space 12 and an outer wall surface S1 , which is an portion 20 is inwardly protruded into the holder - side groove 
outer surface of the holder base portion 11 opposite to the 40 13 in the X - direction . Since the forward end of each wire 
inner wall surface S2 in the Y - direction . The terminal stopper portion 20 is outwardly protruded in the Y - direction , 
accommodation space 12 is also referred to as a terminal a contact area between the covered electric wire 200 and the 
insertion hole . wire connecting device 100 ( including the bottom portion of 

The holder - side groove 13 is a groove extending in the the holder - side groove 13 and the wire stopper portion 20 ) 
Z - direction in parallel to the X - Z plane of the holder base 45 in the Y - direction becomes larger , when compared with a 
portion 11. The holder - side groove 13 is formed in each of case in which the wire stopper portions 20 are not provided . 
the front - side wall portion and the rear - side wall portion of In addition , each of the wire stopper portions 20 is 
the holder base portion 11. Each of the holder - side grooves provided at such a position , at which the wire stopper 
13 penetrates the front - side and the rear - side wall portions of portions 20 can limit the movement of the covered electric 
the holder base portion 11 in the Y - direction from the outer 50 wire 200 in the Z - direction from the wire assembled position 
wall surface S1 to the inner wall surface S2 . Each of the to the upper - side open end of the holder - side groove 13. In 
holder - side grooves 13 is connected to the terminal accom other words , each of the wire stopper portions 20 is located 
modation space 12. The covered electric wire 200 is inserted at a position , which is separated in the Z - direction from a 
into the terminal accommodation space 12 in the Z - direction bottom end of the holder - side groove 13 by a distance 
and arranged in the terminal accommodation space 12 and 55 smaller than a diameter of the covered electric wire 200. For 
the holder - side grooves 13 in the Y - direction . As shown in example , a virtual line connecting center axes of the neigh 
FIGS . 2 and 3 , the covered electric wire 200 extending in the boring wire stopper portions 20 in the X - direction is located 
Y - direction is inserted into the holder - side grooves 13 in the at such a position that a distance in the Z - direction between 
Z - direction , so that the covered electric wire 200 is inter the virtual line and the bottom end of the holder - side groove 
posed between inside opposing walls of the holder - side 60 13 is equal to or smaller than the diameter of the covered 
groove 13 opposed to each other in the X - direction ( the electric wire 200. Accordingly , the wire stopper portions 20 
stopper arranged direction ) . are provided at such positions , at which the wire stopper 

As shown in FIGS . 1 and 2 , each of the holder - side portions 20 can push the covered electric wire 200 in the 
grooves 13 has a bottom portion with a curved surface . The Z - direction to the bottom end of the holder - side groove 13 . 
holder - side groove 13 is also referred to as a U - shaped 65 As shown in FIG . 3 , in the present embodiment , the rear 
groove . An upper - side portion of the holder - side groove 13 end of the wire stopper portion 20 is located in the holder 
has a Y - letter shape on the X - Z plane , so that a width of the side groove 13 , while the forward end of the wire stopper 
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portion 20 is outwardly protruded from the outer wall the inner wall surface S2 in the Z - direction . Then , the 
surface S1 of the holder base portion 11. In the present press - insert terminal 30 is firmly connected to the holder 
embodiment , each pair of the wire stopper portions 20 is base portion 11 of the terminal holder unit 10. When the 
respectively provided for the holder - side groove 13 at each press - insert terminal 30 is inserted into the terminal accom 
of the front - side and the rear - side wall portions of the holder 5 modation space 12 , either one of or each one of the press 
base portion 11. However , the present disclosure is not insert terminal 30 and the holder base portion 11 is moved 
limited to the above structure of the first embodiment shown in such a way that they come closer to each other in the 
in FIG . 3. For example , the rear end of the wire stopper Z - direction . In other words , instead of the press - insert 
portion 20 is not necessarily located in the holder - side terminal 30 , the holder base portion 11 of the terminal holder 
groove 13. Furthermore , the wire stopper portions 20 may be 10 unit 10 may be moved in the direction to the press - insert 
provided only at one of the front - side and the rear - side wall terminal 30 in order to accommodate the press - insert termi 
portions of the holder base portion 11 . nal 30 in the terminal accommodation space 12 . 

In addition , in the terminal holder unit 10 of the present In addition , stopper concave portions may be additionally 
embodiment , the wire stopper portions 20 are integrally formed at the inner wall surface S2 of the holder base 
formed with the holder base portion 11. However , the 15 portion 11 so that each of the terminal stopper portions 33 is 
present disclosure is not limited thereto . The wire stopper engaged with the respective stopper concave portion . As a 
portions 20 may be made of separate parts from the holder result , the press - insert terminal 30 is firmly held in the 
base portion 11. Namely , the terminal holder unit 10 may be terminal accommodation space 12. In this case , the press 
composed of the holder base portion 11 and the wire stopper insert terminal 30 is pressed into the terminal accommoda 
portions 20 , which are made of independent parts from each 20 tion space 12 until the terminal stopper portions 33 are 
other and assembled to one unit . More exactly , for example , engaged with the stopper concave portions . Accordingly , it 
recessed portions may be formed in the holder base portion is possible to surely prevent the press - insert terminal 30 
11 and each of the wire stopper portions 20 may be inserted from being pulled out from the terminal accommodation 
into and fixed to each of the recessed portions . Alternatively , 
each of the wire stopper portions 20 may be fixed to the 25 When the press - insert terminal 30 is inserted into the 
recessed portion by adhesive material . terminal accommodation space 12 , each of the cutting 

In the case that the holder base portion 11 and the wire portions 31 is strongly pressed to the covered electric wire 
stopper portions 20 are made of independent parts from each 200 held in the holder - side groove 13 of the terminal holder 
other , a metallic molding die unit for molding the holder unit 10 and a part of the insulating coating portion 220 is 
base portion 11 with resin is composed of , for example , two 30 removed . As a result , the press - insert terminal 30 is electri 
molding dies including an upper molding die and a lower cally connected to the conductive wire portion 210 , at which 
molding die . Therefore , it is possible to easily manufacture the part of the insulating coating portion 220 is removed and 
the holder base portion 11 having no wire stopper portions the part of the conductive wire portion 210 is exposed to the 
20 , compared with the case in which the holder base portion outside of the covered electric wire 200. Accordingly , the 
11 and the wire stopper portions 20 are integrally formed by 35 press - insert terminal 30 is electrically connected to the 
the resin molding process . conductive wire portion 210 of the covered electric wire 200 
As shown in FIG . 5 , the press - insert terminal 30 is made in the condition that the press - insert terminal 30 is firmly 

of electrically conductive material and has a pair of cutting fixed to the terminal holder unit 10. As above , in the wire 
portions 31. More exactly , the press - insert terminal 30 connecting device 100 , the covered electric wire 200 is held 
includes a connecting portion 32 for connecting the cutting 40 at the wire assembled position between the press - insert 
portions 31 to each other , a pair of terminal stopper portions terminal 30 and the terminal holder unit 10 , so that the 
33 , a terminal - side groove 34 and so on . In the press - insert covered electric wire 200 is mechanically and electrically 
terminal 30 , the cutting portions 31 , the connecting portion connected to the terminal holder unit 10 . 
32 and the terminal stopper portions 33 are integrally formed For example , in FIG . 1 and other drawings , the press 
as one member . The press - insert terminal 30 is formed in a 45 insert terminal 30 is so indicated that the press - insert ter 
fork shape having two cutting portions 31 , each of which is minal 30 is in contact with the insulating coating portion 220 
divided and extending in the Z - direction from the connect of the covered electric wire 200 , for the purpose of simplic 
ing portion 32 ity . However , in the real wire connecting device 100 , the 

In the press - insert terminal 30 , each of the cutting portions press - insert terminal 30 is mechanically and electrically in 
31 is opposed to each other in the X - direction across the 50 contact with the conductive wire portion 210 at a portion at 
terminal - side groove 34. In a condition that the press - insert which the part of the insulating coating portion 220 is 
terminal 30 is inserted into the terminal holder unit 10 , the removed , in the condition that the cutting portions 31 of the 
covered electric wire 200 is held in the terminal - side groove press - insert terminal 30 are inserted into the terminal holder 
34. Accordingly , the covered electric wire 200 is interposed unit 10. Therefore , the cutting portion 31 is partly buried in 
between the cutting portions 31 in the X - direction , in the 55 the insulating coating portion 220. This condition is the 
condition that the press - insert terminal 30 is assembled to same to those of the other embodiments of the present 
the holder base portion 11 of the terminal holder unit 10 . disclosure . 
As indicated by an arrow in FIG . 5 , the press - insert As above , in the wire connecting device 100 , the covered 

terminal 30 is inserted into the terminal accommodation electric wire 200 is stably held at the wire assembled 
space 12 of the terminal holder unit 10 in a condition that the 60 position and supported by the holder - side grooves 13 of the 
covered electric wire 200 is already inserted into the holder terminal holder unit 10. The wire stopper portions 20 are 
side grooves 13 of the terminal holder unit 10. More exactly , provided in the holder base portion 11 at both sides of the 
when the press - insert terminal 30 is inserted into the termi holder - side groove 13 in the X - direction , in order to prevent 
nal accommodation space 12 , the terminal stopper portions the covered electric wire 200 assembled to the terminal 
33 of the press - insert terminal 30 are inwardly pressed by the 65 holder unit 10 from moving in the Z - direction from the wire 
inner wall surface S2 of the holder base portion 11 in the assembled position to the upper - side open end of the holder 
X - direction while the terminal stopper portions 33 slide on side groove 13. The distance between the neighboring wire 
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stopper portions 20 in the X - direction is smaller than the may be formed as a separate part from the holder base 
width of the holder - side groove 13. Accordingly , in the wire portion 11 and may be fixed to the holder base portion 11 by 
connecting device 100 , it is possible to prevent the covered adhesive material . 
electric wire 200 from moving from the wire assembled As shown in FIG . 7 , the wire stopper portions 21 are 
position in the holder - side groove 13 to the upper - side open 5 provided at both sides of the holder - side groove 13 in the 
end thereof . X - direction , wherein a radial - inside opposing surface of 

In addition , in the wire connecting device 100 , the wire each wire stopper portion 21 is formed with a curved 
stopper portion 20 is so provided in the holder base portion surface . A curvature radius of an upper - side curved surface 
11 that it is outwardly protruded from the outer wall surface ( on a side closer to the upper - side open end of the holder 
S1 in the wire extending direction ( the Y - direction ) . 10 side groove 13 ) is made to be different from a curvature 
When compared the present embodiment with a compari radius of a lower - side curved surface ( on a side closer to the 

son example in which a wire stopper portion has only a rear bottom end of the holder - side groove 13 ) . More exactly , the 
end not protruding in a front - side direction but extending in curvature radius of the upper - side curved surface is made to 
a rear - side direction of the Y - direction ( namely , the wire be smaller than that of the lower - side curved surface , when 
stopper portion is located only in the holder - side groove 13 ) , 15 viewed them in the Y - direction . 
it is possible in the present embodiment to make a Y - direc The wire connecting device 101 of the second embodi 
tion distance longer , wherein the Y - direction distance is a ment can obtain the same advantages to those of the first 
distance in the Y - direction from the wire stopper portion to embodiment . Since the wire stopper portion 21 is not 
a press - contact portion of the covered electric wire 200 at inwardly protruded into the inside of the holder - side groove 
which the cutting portions 31 are press - contacted to the 20 13 in the Y - direction of the wire connecting device 101 , it is 
covered electric wire 200 . possible to manufacture the wire connecting device 101 ( in 
As a result , the wire connecting device 100 of the present particular , the terminal holder unit 10 ) more easily than the 

embodiment can withstand a larger displacement of the wire connecting device 100 of the first embodiment . 
covered electric wire 200 , when compared with the above 
comparison example in which the wire stopper portions are 25 Third Embodiment 
not outwardly protruded from the outer wall surface S1 . In 
other words , it is possible to increase a holding force of the A wire connecting device 102 of a third embodiment will 
wire connecting device 100 , in which the covered electric be explained with reference to FIGS . 8 and 9. The wire 
wire 200 is placed and held at the bottom portion of the connecting device 102 of the third embodiment is different 
holder - side grooves 13 ( the wire assembled position ) . 30 from the wire connecting device 100 of the first embodiment 

Generally , the covered electric wire 200 has low stiffness in a structure of a wire stopper portion 22 . 
and is easily displaced from the wire assembled position due As shown in FIGS . 8 and 9 , the wire connecting device 
to vibration , a difference between expansion and contraction 102 has the wire stopper portions 22 , which are integrally 
by a cold - heat cycle , or the like . Therefore , it may happen in formed with the holder base portion 11 of the terminal holder 
the wire connecting device 100 that the contacting surface 35 unit 10 or which are made of separate parts and fixed to the 
between the press - insert terminal 30 and the covered electric outer wall surface S1 of the holder base portion 11 by the 
wire 200 may be moved or fatigue may be produced . adhesive material . As more clearly shown in FIG . 9 , the wire 
However , since the wire connecting device 100 of the stopper portion 22 includes a base - side portion 22a on a side 
present embodiment can absorb the above large displace closer to the outer wall surface S1 in the Y - direction and a 
ment of the covered electric wire 200 , it is possible to 40 forward - side portion 22b on a side to the forward end of the 
prevent the contacting surface between the covered electric wire stopper portion 22. A curvature radius of the base - side 
wire 200 and the press - insert terminal 30 from being moved portion 22a is larger than that of the forward - side portion 
and a stress to be generated can be reduced . 22b , when viewed them in the Y - direction . 

In addition , since it is possible in the wire connecting As above , the wire stopper portion 22 includes the base 
device 100 of the present embodiment to prevent the pos- 45 side portion 22a formed in a columnar shape and the 
sible positional displacement of the covered electric wire forward - side portion 22b formed in a frustum of a circular 
200 by the wire stopper portions 20 , it is possible to prevent cone continuously connected to the columnar shape of the 
the wire connecting device 100 from becoming larger in base - side portion 22a . The base - side portion 22a and the 
size . Accordingly , it is possible in the wire connecting device forward - side portion 22b are integrally formed as one piece . 
100 to make an occupying space smaller and to thereby 50 The forward - side portion 22b has a circular bottom surface 
realize a saving of the space . and a circular front surface , a diameter of which is smaller 

than that of the circular bottom surface . The forward - side 
Second Embodiment portion 22b further has an inclined side - wall surface , which 

is formed in a cylindrical shape connecting the circular base 
A wire connecting device 101 of a second embodiment 55 surface to the circular front surface . In addition , the inclined 

will be explained with reference to FIGS . 6 and 7. The wire side - wall surface is formed in a curved surface in an axial 
connecting device 101 of the second embodiment is different direction ( the Y - direction ) of the wire stopper portion 22 
from the wire connecting device 100 of the first embodiment from the circular bottom surface to the circular front surface . 
in a structure of a wire stopper portion 21 . The wire connecting device 102 of the present embodi 
As shown in FIGS . 6 and 7 , the wire stopper portions 21 60 ment can obtain the same advantages to those of the wire 

are provided at the outer wall surface S1 of the holder base connecting device 100 of the first embodiment or the wire 
portion 11. Each of the wire stopper portions 21 is outwardly connecting device 101 of the second embodiment . In the 
protruded from the outer wall surface S1 in the Y - direction wire connecting device 102 , the base - side portion 22a of the 
but not going into the inside of the holder - side groove 13 in wire stopper portion 22 is more surely in contact with the 
the Y - direction . The wire stopper portion 21 may be inte- 65 covered electric wire 200 than the forward - side portion 22b . 
grally formed with the holder base portion 11 of the terminal As explained above , the curvature radius of the base - side 
holder unit 10. Alternatively , the wire stopper portion 21 portion 22a is larger than that of the forward - side portion 
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22b . A curved surface having a larger curvature radius can possible to make the pushing force from the wire stopper 
more easily avoid stress concentration against a part , with portions 23 to the covered electric wire 200 larger than that 
which the curved surface is in contact . As a result , it is in the wire connecting device 101 of the second embodi 
possible in the wire connecting device 102 to reduce the ment . As a result , it becomes easier in the wire connecting 
stress concentration to the covered electric wire 200 and 5 device 103 to firmly hold the covered electric wire 200 in the 
thereby it is possible to prevent the covered electric wire 200 wire assembled position of the holder - side groove 13 ( the 
from its disconnection . position between the wire stopper portions 23 and the 

bottom end of the holder - side groove 13 ) . 
Fourth Embodiment 

Fifth Embodiment 
A wire connecting device 103 of a fourth embodiment 

will be explained with reference to FIG . 10. The wire A wire connecting device 104 of a fifth embodiment will 
connecting device 103 of the fourth embodiment is different be explained with reference to FIGS . 11A and 11B . The wire 
from the wire connecting device 101 of the second embodi connecting device 104 of the fifth embodiment is different 
ment in a structure of a wire stopper portion 23 . 15 from the wire connecting device 100 of the first embodiment 

As shown in FIG . 10 , the wire connecting device 103 has in a structure of a wire stopper portion 24 . 
the wire stopper portions 23 , which are integrally formed FIG . 11A is a schematic view showing the wire connect 
with the holder base portion 11 of the terminal holder unit 10 ing device 104 , in which a covered electric wire 200a having 
or which are made of separate parts and fixed to the outer a large diameter is inserted into the holder - side groove 13 . 
wall surface S1 of the holder base portion 11 by the adhesive 20 FIG . 11B is a schematic view showing the wire connecting 
material . Each of the wire stopper portions 23 has the inside device 104 , in which a covered electric wire 2006 having a 
opposing surface opposed to each other in the X - direction . small diameter is inserted into the holder - side groove 13 . 
The inside opposing surface has an upper - side curved sur The diameter of the covered electric wire 200b is smaller 
face portion 23a ( a first curved surface portion 23a ) on a side than that of the covered electric wire 200a . 
closer to the upper - side open end of the holder - side groove 25 The wire stopper portions 24 are made of elastic material , 
13 and a lower - side curved surface portion 23b ( a second such as rubber , as separate parts from the holder base portion 
curved surface portion 23b ) on a side closer to the bottom 11 of the terminal holder unit 10 and fixed to the outer wall 
end of the holder - side groove 13. A curvature radius of the surface S1 of the holder base portion 11 by the adhesive 
upper - side curved surface portion 23a is larger than that of material . Each of the wire stopper portions 24 is capable of 
the lower - side curved surface portion 23b , when viewed 30 being elastically deformed , when the covered electric wire 
them in the Y - direction . 200a / 2005 is press - inserted into the holder - side groove 13 . 
As above , the inside opposing surface of the wire stopper As shown in FIGS . 11A and 11B , a deformed shape of the 

portion 23 includes the upper - side and the lower - side curved wire stopper portion 24 is different from each other depend 
surface portions 23a and 23b having different curvature ing on the diameter of the covered electric wire 200a / 2006 . 
radiuses , wherein the upper - side and the lower - side curved 35 The wire connecting device 104 of the present embodi 
surface portions 23a and 23b are located in an area of the ment can obtain the same advantages to those of the wire 
holder - side groove 13 in which they are opposed to each connecting device 100 of the first embodiment . In addition , 
other in the X - direction . In addition , the curvature radius of since the wire stopper portions 24 are made of the elastic 
the lower - side ( the second ) curved surface portion 23b is material , it is possible to stably and surely hold the covered 
smaller than that of the upper - side ( the first ) curved surface 40 electric wire 200a / 2006 in the wire assembled position , even 
portion 23a . when the diameter of the covered electric wire 200a / 200b is 

The wire connecting device 103 of the present embodi different from each other . In other words , even in the same 
ment can obtain the same advantages to those of the first structure of the wire connecting device 104 , it is possible to 
embodiment . Since the curvature radius of the upper - side surely prevent the covered electric wire 200a / 2005 having 
curved surface portion 23a is larger than that of the lower- 45 the different diameter from being displaced from the wire 
side curved surface portion 23b , it is possible to smoothly assembled position ( the position between the wire stopper 
insert the covered electric wire 200 with a smaller press portions 24 and the bottom end of the holder - side groove 13 ) 
insert force into the holder - side groove 13 , more exactly to in the Z - direction to the upper - side open end of the holder 
the wire assembled position between the wire stopper por side groove 13 . 
tions 23 and the bottom end of the holder - side groove 13. In 50 In the present embodiment , the covered electric wires 
other words , in the wire connecting device 103 of the present 200a and 2005 having the different diameters from each 
embodiment , it is possible to insert the covered electric wire other can be surely inserted into the holder - side groove 13 
200 to the wire assembled position by the press - insert force of the terminal holder unit 10. However , even in a case that 
smaller than that of the wire connecting device 101 of the the covered electric wire having the same diameter is used , 
second embodiment . In addition , when compared the press- 55 the diameter of the covered electric wire may be changed 
insert force of the present embodiment with a pulling - out depending on ambient temperature . Even in such a case , it 
force for puling out the covered electric wire 200 from the is possible in the present embodiment to surely hold the 
wire assembled position to an outside of the holder - side covered electric wire in the wire assembled position at the 
groove 13 over the wire stopper portions 23 , it is possible in bottom end of the holder - side groove 13 . 
the present embodiment to make the press - insert force 60 
smaller than the pulling - out force . Sixth Embodiment 

In addition , since the curvature radius of the lower - side 
curved surface portion 23b is smaller than that of the A wire connecting device 105 of a sixth embodiment will 
upper - side curved surface portion 23a , it is possible to be explained with reference to FIGS . 12A and 12B . The wire 
increase the pushing force from the wire stopper portions 23 65 connecting device 105 of the sixth embodiment is different 
to the covered electric wire 200. In other words , in the wire from the wire connecting device 104 of the fifth embodiment 
connecting device 103 of the present embodiment , it is in a structure of a wire stopper portion 25 . 
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In a similar manner to the wire connecting device 104 of the second wire stopper portions 26 than the position thereof 
the fifth embodiment , the wire stopper portions 25 of the are the same to those of the first wire stopper portions 20 . 
sixth embodiment are made of elastic material ( for example , The second wire stopper portions 26 are located at such 
metal ) as separate parts from the holder base portion 11 of positions , at which the second wire stopper portions 26 
the terminal holder unit 10 and fixed to the outer wall surface 5 prevent the second covered electric wire 202 from being 
S1 of the holder base portion 11 by the adhesive material . As moved in the Z - direction from its second wire assembled 
shown in FIGS . 12A and 12B , each of the wire stopper position to the upper - side open end of the holder - side groove 
portions 25 has an L - shaped arm portion , which is deform 13. In other words , each of the second wire stopper portions 
able in the X - direction so that the wire stopper portion 25 26 is located at such a position , which is separated in the 
has a spring structure . Therefore , each of the wire stopper 10 Z - direction from a top point of the first covered electric wire portions 25 is capable of being elastically deformed , when 201 ( that is , an upper - most point on the side closer to the the covered electric wire 200a / 200b is press - inserted into the upper - side open end of the holder - side groove 13 ) by a holder - side groove 13. As shown in FIGS . 12A and 12B , a distance smaller than a diameter of the second covered deformed shape of the wire stopper portion 25 is different from each other depending on the diameter of the covered 15 electric wire 202. For example , a virtual line connecting 
electric wire 200a / 2006 . The wire connecting device 105 of center axes of the neighboring second wire stopper portions 
the present embodiment has the same advantages to those of 26 in the X - direction is located at a position in such a manner 
the wire connecting device 104 of the fifth embodiment . that a distance in the Z - direction between the virtual line and 

the top point of the first covered electric wire 201 is equal 
Seventh Embodiment 20 to or smaller than the diameter of the second covered electric 

wire 202. Accordingly , the second wire stopper portions 26 
A wire connecting device 106 of a seventh embodiment are provided at such positions , at which the second wire 

will be explained with reference to FIG . 13. The wire stopper portions 26 can push the second covered electric 
connecting device 106 of the seventh embodiment is differ wire 202 in the Z - direction to the first covered electric wire 
ent from the wire connecting device 100 of the first embodi- 25 201 . 
ment in that two covered electric wires 201 and 202 are The wire connecting device 106 of the present embodi 
inserted into the holder - side groove 13 and second wire ment can obtain the same advantages to those of the first stopper portions 26 are provided in addition to the ( first ) embodiment . In addition , in the wire connecting device 106 wire stopper portions 20 . in which the multiple covered electric wires ( two covered 

In the wire connecting device 106 of the present embodi- 30 electric wires 201 and 202 ) are assembled to the holder - side ment , two covered electric wires , that is , the first covered 
electric wire 201 and the second covered electric wire 202 , groove 13 , it is possible to prevent each of the covered 

electric wires from being displaced in the Z - direction from are inserted into the holder - side groove 13. More exactly , the 
first covered electric wire 201 is located at a first wire the respective wire assembled position to the upper - side 
assembled position , which is the position between the first 35 open end of the holder - side groove 13 . 
wire stopper portions 20 and the bottom end of the holder In the present embodiment , the two covered electric wires 
side groove 13. The second covered electric wire 202 is 201 and 202 are assembled to the terminal holder unit 10 . 
located at a second wire assembled position , which is However , the present disclosure is not limited to the two 
directly above the first wire assembled position in the covered electric wires . The multiple covered electric wires 
Z - direction . The wire connecting device 106 has the second 40 more than two may be assembled to the terminal holder unit . 
wire stopper portions 26 in addition to the first wire stopper In such a case , multiple wire stopper portions may be 
portions 20. The first and the second covered electric wires provided in proportion to the number of the covered electric 
201 and 202 are collectively referred to as the covered wires , in order to firmly hold each of the covered electric 
electric wire . The first and the second wire stopper portions wires at respective wire assembled position by each of the 
20 and 26 are collectively referred to as the wire stopper 45 wire stopper portions . 
portions . 

A pair of the first wire stopper portions 20 is provided for Eighth Embodiment 
the first covered electric wire 201 , while a pair of the second 
wire stopper portions 26 is provided for the second covered The wire connecting device 100 of an eighth embodiment 
electric wire 202. Each of the first wire stopper portions 20 50 will be explained with reference to FIG . 14. The wire 
is located at an upper - side position of the first covered connecting device 100 of the eighth embodiment is different 
electric wire 201 , that is , on a side of the first covered from the wire connecting device 100 of the first embodiment 
electric wire 201 in the Z - direction closer to the upper - side in that the wire connecting device 100 is integrally 
open end of the holder - side groove 13. In a similar manner , assembled to an actuator 300. FIG . 14 shows only a part of 
each of the second wire stopper portions 26 is located at an 55 the actuator 300 . 
upper - side position of the second covered electric wire 202 , The actuator 300 is composed of , for example , an electric 
that is , on a side of the second covered electric wire 202 in actuating device , which includes an insulator 310 and mag 
the Z - direction closer to the upper - side open end of the netic steel sheets 320. The covered electric wire 200 is 
holder - side groove 13. The first wire stopper portions 20 are electrically connected to the actuator 300 . 
located at such a position , at which the first wire stopper 60 The insulator 310 electrically insulates the covered elec 
portions 20 prevent the first covered electric wire 201 from tric wire 200 from the magnetic steel sheets 320. The 
being moved in the Z - direction from the first wire assembled insulator 310 is a part of the actuator 300 , which is mainly 
position to the upper - side open end of the holder - side groove made of resin . The insulator 310 is integrally formed with 
13 . the terminal holder unit 10 as one integral part of the 

The second wire stopper portions 26 are provided at the 65 actuator 300 , for example , by a resin molding process . 
position different from that of the first wire stopper portions The insulator 310 and the terminal holder unit 10 are 
20 in the Z - direction . The other structures and functions of integrally manufactured at the same time by the same 
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molding die . In other words , the insulator 310 and the In the present embodiment , each of the wire stopper 
terminal holder unit 10 can be manufactured in the same portions 35 has a forward end having a sharp edge . It is 
manufacturing process . possible that the sharp edge of the wire stopper portion 35 

The wire connecting device 100 of the present embodi cuts deep into the insulating coating portion 220 and thereby 
ment can obtain the same advantages to those of the wire 5 the wire stopper portion 35 is also electrically connected to 
connecting device 100 of the first embodiment . Since the the conductive wire portion 210. As above , in the present 
terminal holder unit 10 is integrally formed with the insu embodiment , not only the cutting portions 31a but also the 
lator 310 in the present embodiment , it is not necessary to wire stopper portions 35 are electrically connected to the 
separately prepare the terminal holder unit 10 from the conductive wire portion 210 of the covered electric wire 
insulator 310. In the present embodiment , therefore , it is 10 200. In other words , the sharp edge of the wire stopper 
possible to manufacture the wire connecting device 100 at a portion 35 is electrically connected to the conductive wire 
lower cost than a case in which the terminal holder unit 10 portion 210 in addition to and at a different position from the 
is separately manufactured as an independent pa of the part of the cutting portion 31a . As above , in the wire 
actuator 300 . connecting device 107 , the press - insert terminal 30a can be 

15 surely and electrically connected to the covered electric wire 
Ninth Embodiment 200. However , the present disclosure is not limited to the 

present embodiment having the sharp edge at the wire 
A wire connecting device 107 of a ninth embodiment will stopper portion 35. The wire stopper portion 35 may have a 

be explained with reference to FIGS . 15 to 18. The wire forward end having a shape other than the sharp edge . 
connecting device 107 of the ninth embodiment is different 20 As explained above , in the wire connecting device 107 of 
from the wire connecting device 100 of the first embodiment the present embodiment , the covered electric wire 200 is 
in that wire stopper portions 35 are formed in a press - insert supported in the holder - side groove 13 of the terminal holder 
terminal 30a . In other words , the wire connecting device 107 unit 10. In addition , the press - insert terminal 30a has the 
of the present embodiment is different from the wire con wire stopper portions 35 at each of the cutting portions 31a , 
necting device 100 of the first embodiment in that a structure 25 which are opposed to each other in the X - direction . The wire 
corresponding to the wire stopper portions 20 of the first stopper portions 35 limit the movement of the covered 
embodiment is not provided in the terminal holder unit 10 of electric wire 200 in the Z - direction from the wire assembled 
the present embodiment . position to the upper - side open end of the holder - side groove 
As shown in FIGS . 15 , 16 and 18 , the wire connecting 13 , in the condition that the covered electric wire 200 is 

device 107 includes the terminal holder unit 10 and the 30 assembled to the terminal accommodation space 12 of the 
press - insert terminal 30a . As shown in FIG . 17 , the press terminal holder unit 10. It is thereby possible to prevent the 
insert terminal 30a has the terminal - side groove 34 in which covered electric wire 200 from being displaced from the 
the covered electric wire 200 is arranged in the wire wire assembled position to the upper - side open end of the 
assembled condition . In addition , the press - insert terminal holder - side groove 13 . 
30a includes a pair of cutting portions 31a opposed to each 35 When compared the present embodiment , in which the 
other in the X - direction across the terminal - side groove 34 . wire stopper portions 35 are formed in the cutting portions 
Each of the cutting portions 31a is connected to each other 31a of the press - insert terminal 30a , with the other embodi 
via the connecting portion 32. A part of the insulating ments in which the wire stopper portions ( for example , the 
coating portion 220 of the covered electric wire 200 is wire stopper portions 20 of the first embodiment ) are formed 
removed when the press - insert terminal 30a is press - inserted 40 in the holder base portion 11 of the terminal holder unit 10 , 
into the terminal accommodation space 12 of the terminal it is possible in the present embodiment to make larger the 
holder unit 10 and the cutting portions 31a are strongly pushing force of the wire stopper portions 35 to the covered 
press - contacted to the covered electric wire 200. As a result , electric wire 200. As a result , it is possible in the wire 
the part of the conductive wire portion 210 of the covered connecting device 107 of the present embodiment to absorb 
electric wire 200 is exposed to the outside thereof . There- 45 a larger displacement of the covered electric wire 200 , when 
fore , the cutting portions 31a are partly and electrically in compared with the other embodiments in which the wire 
contact with the conductive wire portion 210 at the portions stopper portions are provided in the terminal holder unit 10 . 
exposed to the outside . As shown in FIGS . 15 and 18 , the The present embodiment can be implemented in combi 
press - insert terminal 30a is assembled to the terminal nation with the fifth or the sixth embodiment . More exactly , 
accommodation space 12 of the terminal holder unit 10 . 50 the wire stopper portions 35 may be formed as the separate 

Each of the cutting portions 31a has the wire stopper parts from the cutting portions 31a , wherein the wire stopper 
portion 35 , which is inwardly protruded in the X - direction so portions 35 are made of the elastic material and / or may have 
that the wire stopper portions 35 are opposed to each other the spring structure . Even in such a combination , the wire 
in the X - direction . The wire stopper portions 35 are formed connecting device 107 can obtain the same advantages to 
at such positions of the cutting portions 31a at which the 55 those of the wire connecting device 104 of the fifth embodi 
wire stopper portions 35 can limit the movement of the ment or the wire connecting device 105 of the sixth embodi 
covered electric wire 200 in the Z - direction from the wire ment , in addition to the advantages of the ninth embodiment . 
assembled position to the upper - side open end of the holder In addition , the present embodiment can be implemented 
side groove 13 , in the condition that the covered electric in combination with the eighth embodiment . Namely , the 
wire 200 is inserted into the holder - side groove 13 and 60 covered electric wire 200 may be electrically connected to 
firmly held by the press - insert terminal 30a at the wire the actuator 300 having the insulator 310 , wherein the 
assembled position . The cutting portions 3la of the press terminal holder unit 10 is integrally formed with the insu 
insert terminal 30a are press - contacted to the covered elec lator 310 . 
tric wire 200 , in the condition that the covered electric wire The present disclosure is not limited to the above embodi 
200 is assembled to the terminal holder unit 10 , so that the 65 ments and / or modifications but can be further modified in 
wire stopper portions 35 press the covered electric wire 200 various manners without departing from a spirit of the 
to the bottom end of the holder - side groove 13 . present disclosure . 
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What is claimed is : an outer wall surface formed at a wall of the holder base 
1. A wire connecting device comprising : portion ; 
( i ) a terminal holder unit for holding a covered electric a holder - side groove passing through the wall of the 
wire and including : holder base portion in a wire extending direction 
a holder base portion ; from the inner wall surface to the outer wall surface 
a terminal accommodation space formed in the holder and connected to the terminal accommodation space , 
base portion ; the holder - side groove accommodating the covered 

an inner wall surface of the holder base portion for electric wire in the wire extending direction ; 
defining the terminal accommodation space ; ( ii ) a press - insert terminal having a cutting portion , the 

press - insert terminal being press - inserted into the ter an outer wall surface formed at a wall of the holder base minal accommodation space in a terminal insertion portion ; direction in such a way that a holder - side groove passing through the wall of the the cutting portion is press - contacted to the covered holder base portion in a wire extending direction electric wire , from the inner wall surface to the outer wall surface a part of an insulating coating portion of the covered and connected to the terminal accommodation space , electric wire is thereby removed , the holder - side groove accommodating the covered a part of a conductive wire portion of the covered electric wire in the wire extending direction ; electric wire is exposed to an outside of the covered ( ii ) a press - insert terminal having a cutting portion , the electric wire , and 
press - insert terminal being press - inserted into the ter- 20 the press - insert terminal is electrically connected to the 
minal accommodation space in a terminal insertion part of the conductive wire portion of the covered 
direction in such a way that electric wire exposed to the outside ; and 
the cutting portion is press - contacted to the covered ( iii ) wire stopper portions formed in the holder base 

electric wire , portion at both sides of the holder - side groove in a 
a part of an insulating coating portion of the covered 25 stopper arranged direction and limiting a movement of 

electric wire is thereby removed , the covered electric wire in the terminal insertion 
a part of a conductive wire portion of the covered direction from a wire assembled position at a bottom 

electric wire is exposed to an outside of the covered end of the holder - side groove to an open end of the 
electric wire , and holder - side groove , wherein 

the press - insert terminal is electrically connected to the 30 each of the wire stopper portions is outwardly protruded 
part of the conductive wire portion of the covered from the outer wall surface of the holder base portion 
electric wire exposed to the outside ; and in the wire extending direction , 

( iii ) a pair of wire stopper portions formed in the holder a distance between neighboring wire stopper portions in 
base portion at both sides of the holder - side groove in the stopper arranged direction is smaller than a width of 
a stopper arranged direction and limiting a movement 35 the holder - side groove in the stopper arranged direc 
of the covered electric wire in the terminal insertion tion , 
direction from a wire assembled position at a bottom multiple covered electric wires are inserted into the 
end of the holder - side groove to an open end of the holder - side groove , 
holder - side groove , wherein the multiple covered electric wires include a first covered 

each of the wire stopper portions is outwardly protruded 40 electric wire and a second covered electric wire , 
from the outer wall surface of the holder base portion wherein the second covered electric wire is located at 
in the wire extending direction , a position above the first covered electric wire in the 

a distance between neighboring wire stopper portions in terminal insertion direction , 
the stopper arranged direction is smaller than a width of multiple wire stopper portions are provided for each of the 
the holder - side groove in the stopper arranged direc- 45 covered electric wires , 
tion , a first pair of the wire stopper portions is provided at 

each of the wire stopper portions has an inside opposing positions on a side of the first covered electric wire 
surface opposed to each other in the stopper arranged closer to the open end of the holder - side groove , so that 
direction over the holder - side groove , the first pair of the wire stopper portions is in contact 

the inside opposing surface includes : with the first covered electric wire for limiting a 
a first curved surface portion on a side closer to the movement of the first covered electric wire from its 

open end of the holder - side groove in the terminal wire assembled position to the open end of the holder 
insertion direction ; and side groove in the terminal insertion direction , and 

a second curved surface portion on a side closer to the a second pair of the wire stopper portions is provided at 
bottom end of the holder - side groove in the terminal 55 positions on a side of the second covered electric wire 
insertion direction , and closer to the open end of the holder - side groove , so that 

a curvature radius of the second curved surface portion is the second pair of the wire stopper portions is in contact 
smaller than that of the first curved surface portion , with the second covered electric wire for limiting a 
when viewed in the wire extending direction . movement of the second covered electric wire from its 

2. A wire connecting device comprising : wire assembled position to the open end of the holder 
( i ) a terminal holder unit for holding a covered electric side groove in the terminal insertion direction . 
wire and including : 3. A wire connecting device comprising : 
a holder base portion ; ( i ) a terminal holder unit for holding a covered electric 
a terminal accommodation space formed in the holder wire and including : 

base portion ; a holder base portion ; 
an inner wall surface of the holder base portion for a terminal accommodation space formed in the holder 

defining the terminal accommodation space ; base portion ; 

50 

60 

65 
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an inner wall surface of the holder base portion for a front pair of the wire stopper portions is formed at a 
defining the terminal accommodation space ; front - side wall portion of the holder base portion , 

an outer wall surface formed at a wall of the holder base a rear pair of the wire stopper portions is formed at a 
portion ; rear - side wall portion of the holder base portion , 

a holder - side groove passing through the wall of the 5 wherein the rear - side wall portion is located on an 
holder base portion in a wire extending direction opposite side to the front - side wall portion in the wire 
from the inner wall surface to the outer wall surface extending direction , 
and connected to the terminal accommodation space , each of the wire stopper portions is outwardly protruded 
the holder - side groove accommodating the covered from the outer wall surface of the holder base portion 
electric wire in the wire extending direction ; in the wire extending direction , and 

( ii ) a press - insert terminal having a cutting portion , the a distance between neighboring wire stopper portions in 
press - insert terminal being press - inserted into the ter the stopper arranged direction is smaller than a width of 
minal accommodation space in a terminal insertion the holder - side groove in the stopper arranged direc 

tion . direction in such a way that 
the cutting portion is press - contacted to the covered 4. The wire connecting device according to claim 3 , 

wherein electric wire , 
a part of an insulating coating portion of the covered each of the wire stopper portions has a forward end and 

electric wire is thereby removed , a rear end , 
the forward end of the wire stopper portion is outwardly a part of a conductive wire portion of the covered 

electric wire is exposed to an outside of the covered protruded from the outer wall surface of the holder base 
electric wire , and portion in the wire extending direction , and 

the press - insert terminal is electrically connected to the the rear end of the wire stopper portion is inwardly 
part of the conductive wire portion of the covered protruded to the holder - side groove in the wire extend 
electric wire exposed to the outside ; and ing direction . 

( iii ) wire stopper portions formed in the holder base 5. The wire connecting device according to claim 3 , 
wherein portion at both sides of the holder - side groove in a 

stopper arranged direction and limiting a movement of each of the wire stopper portions is made as a separate 
the covered electric wire in the terminal insertion part from the holder base portion , and 
direction from a wire assembled position at a bottom each of the wire stopper portions is attached to the holder 
end of the holder - side groove to an open end of the base portion by adhesive material . 
holder - side groove , wherein 
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